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A B S T R A C T
Background: Usability associates with patient safety and quality of care. This article reports results from nation-
wide usability-focused survey studies for physicians and nurses in Finland. Earlier research has shown dis-
satisfaction and serious deficiencies, which hamper the efficient use of health information systems (HIS);
however, evaluation studies covering the viewpoints of both user groups are practically lacking. Our study aimed
at comparing end-users’ experiences on the usability of electronic health record (EHR) systems by employment
sector and EHR brand.
Methods: To measure usability, we used the validated National Usability-focused HIS Scale (NuHISS). For this
study, we selected 11 usability statements that relate to technical quality (n = 3), ease of use (n = 6), benefits
(n = 1) and collaboration (n = 1), and were identical in both surveys. We report the responses from 3013
physicians and 2560 nurses working in public sector hospitals or primary care health centers in 2017.
Results: Results in total and by healthcare sector showed notable differences between nurses’ and physicians’
experiences on usability of their EHR systems. Physicians were more satisfied than nurses on technical quality
and learnability of the EHR-systems, while nurses experienced the ease of use better and were more satisfied
with collaboration aspects than physicians. Two EHR brands used in hospitals appeared to have succeeded in
supporting physician workflows, while two others used in health centers were more suitable for nurses’ needs.
Conclusions: Nurses’ and physicians’ experiences on EHR usability appear to vary more by EHR brand and
employment sector rather than either professional group being generally more satisfied. Development of EHR
systems should consider the perspectives of these two main user groups and their working contexts.
1. Introduction
The relationship between usability, patient safety and quality of
care is evident. Poor usability associates with user fatigue, increased
error rates and low user satisfaction [1–6]. Errors in electronic health
record (EHR) use or medication documentation may endanger patient
safety [7,8]. Moreover, EHR downtime events may pose patient safety
hazards [9]. Indeed, improved usability – defined as the extent to which
technology can be used efficiently, effectively and satisfactorily [10] –
associates with increased patient safety [11].
EHRs are complex information systems by nature, which makes
their design and evaluation challenging. Various end-user groups such
as physicians, nurses, and increasingly patients as well, all have diverse
needs and requirements relating to EHR functionality and usability.
Healthcare professionals process complex data to support a range of
activities such as diagnostics, health management, care planning and
treatment documentation [5]. Professionals may perceive the useful-
ness of the EHR systems differently depending on their objectives of
usage, context of use and personal background including competency
and experience of use [12].
This article presents results from two nation-wide, cross-sectional
usability-focused surveys on physicians’ and nurses’ experiences with
currently used EHR systems in Finland. The national monitoring studies
were first conducted among physicians in 2010 and 2014 [13,14]. In
2017, responses were collected from both physicians and nurses
[15,16]. The aim of this paper is to compare end-users’ experiences on
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EHR usability between physicians and nurses a) working within the
same healthcare sector (public sector hospitals and public primary care
health centers) and b) using the same EHR brand.
2. Related research
Usability contributes substantially to physicians’ satisfaction on their
EHRs [17]. Several studies have evaluated usability from physicians’
perspective [13–15,17–19]. Hudson et al. [17] found speed (system re-
sponse time) and layout as major usability factors contributing to phy-
sician dissatisfaction. Finnish surveys conducted between 2010 and 2017
have shown constant discontent with EHR usability; the main concerns
have related to efficiency of use including lack of support for colla-
boration and intuitiveness of user interfaces [13–15,18].
In the recent years, a few investigations have also covered nursing-
centric technologies (e.g. [16,20–22]). These studies report usability
challenges with the use of medication administration record (MAR) and
documentation workload (e.g [6,16,23]). Nurses are also dissatisfied
with the documentation tools [24]. Suitability for individualization,
self-descriptiveness and error tolerance have been regarded as the main
areas needing improvement [25].
Only a few survey studies have focused on monitoring usability of
health information systems (HIS) from the viewpoints of various user
groups. A German national HIS usability survey targeted several pro-
fessional groups working in the hospital (e.g. clinicians including
physicians and nurses, radiologists, laboratory personnel and adminis-
trative personnel) [26]. It covered a wide array of HIS from EHRs to
laboratory (LIS), radiology (RIS), pharmacy and operating room in-
formation systems, and even a staff rostering system. However, the
results were reported by information system type (e.g. EHR, LIS, RIS),
not by user group or system brand. Indeed, to our knowledge, the study
by Pereira et al. [27] is one of the few reporting results by user group.
Their questionnaire was identical for physicians (n = 100) and nurses
(n = 100) and it included ten multiple choice questions about the EHR,
(e.g. design, structure, language, and system’s support for data man-
agement). Physicians experienced entering patient data time-con-
suming and were critical about the success of system design [27]. In
contrast, nurses were not as dissatisfied with time spent on doc-
umenting patient data. However, half of the nurses were not aware of
speed-up tools like copying and pasting. These findings correspond with
a recently published KLAS-report [28] in which physicians experienced
lower satisfaction than nurses especially concerning ease of use.
3. Context of the study
In Finland, municipalities (n = 311 in 2019 [29]) organize social
welfare and primary healthcare (health centers). Twenty hospital dis-
tricts, jointly owned by the municipalities of the region, organize spe-
cialized medical care. Private sector provides a smaller proportion and
variety of services [30].
In hospital wards, nurses typically work around the clock in close
collaboration with other nurses, ancillary staff, and physicians.
Physicians typically work in several environments – for example, a
surgeon works (even during the same day) in outpatient polyclinics,
inpatient wards, emergency department and in the operating room –
whereas nurses usually work in only one of these locations. In health
center outpatient services, nurses and physicians work together in self-
steered multiprofessional teams.
In Finnish public healthcare, EHR coverage reached 100% already
in 2010 [31,32]. However, decision support tools have not been fully
integrated as yet, thus none of the EHRs can be considered “compre-
hensive” [33,34]. Currently, there are five large EHR brands used in
public hospitals and three in public health centers. The national cen-
tralized patient data repository (‘Kanta’) and electronic prescription
have been in use since 2014 [35,36]. EHRs are integrated with the
Kanta services.
4. Material and methods
To measure usability, we used the validated National Usability-fo-
cused HIS Scale (NuHISS) [37]. The questionnaire was originally de-
veloped to explore physicians’ experiences on HIS use and usability,
particularly EHR systems [13,14,37], however, all statements were
reviewed and, if appropriate, revised to be used for nurses [16]. The
original survey consists of 16 background questions (including a
question about the respondent’s principally used EHR system), 32 us-
ability-focused statements, a question for the overall rating of the EHR
system in use, as well as other HIS questions about advantages and
challenges in utilizing systems in daily work, participation in system
development, and work welbeing [13,38]. Both the nurse and the
physician surveys were conducted in spring 2017 by using a web-based
questionnaire. The used questionnaires are available online [39,40].
For this study, we selected 11 usability statements (see Table 1), which
concerned both professional groups’ key EHR use tasks and belonged to
the core set of usability statements [13,14], were identified as key items
Table 1
Domains studied and measures used.
Domain Measure
Technical quality Q1) The system is stable in terms of technical functionality (does not crash, no downtime).
Q2) The system responds quickly to inputs.
Q3) Information entered / documented occasionally disappears from the system.
Ease of use Q4) The arrangement of the fields and functions is logical on computer screen.
Q5) Terminology on the screen is clear and understandable (for example titles and labels).
Q6) Routine tasks can be performed in a straight forward manner without the need for extra steps using the systems.
Q7) Learning to use the EHR system does not require a lot of training.
Q8) It is easy to obtain necessary patient information using the EHR system.
Q9) Entering and documenting patient data is quick, easy and smooth.
Benefits Q10) IT systems help in preventing errors and mistakes associated with medications.
Collaboration Q11) IT systems support collaboration and information exchange between physicians and nurses*.
*For nurses the statement was formatted: ‘…between nurses and physicians’.
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in the scale validation [37], had been reported in our earlier articles
[13,14] and were identical in both the nurse and the physician surveys.
The physician survey was sent to all working-aged physicians in
Finland who had provided their email addresses to the Finnish Medical
Association (ca. 90% of all physicians in Finland; Table 2). The nurse
survey was distributed by the Finnish Nursing Association and the
Union of Health and Social Care Professionals in Finland to their
members who had provided email addresses (Table 2). Notably, the
Finnish Medical Association registry comprises all physicians in Fin-
land, but the nurses’ associations’ registries only include their members.
We selected respondents working in public hospitals and healthcare
centers; private sector physician and nurse respondents mainly used
different EHR system brands, which would have rendered comparisons
between the professional groups unreliable. We report results by the
largest EHR brands (N > 30) – five brands used in public hospitals and
three brands used in health centers. For the purposes of this study, of
the five-point Likert scale assessments, ‘Fully agree’ and ‘Somewhat
agree’ were combined to form the category ‘Agree’. Similarly, ‘Fully
disagree’ and ‘Somewhat disagree’ formed the category ‘Disagree’. The
third category remained “Neither agree nor disagree”. Of the 3999
physicians with information on working sector available, 1943 (51.1%)
worked in public hospitals and 1070 (26.8%) in health centers. The
respective figures for nurses (n = 3607) were 1833 (50.8%) and 727
(20.2%). The respondent characteristics are presented in Table 2.
Statistical analyses were carried out with SPSS 22 (IBM Corp,
Armonk, NY). The Chi-square test or Fisher’s exact test were used to
compare categorical variables when applicable. Statistical significance
was determined as p < 0.05.
5. Results: comparison between physicians’ and nurses’
experiences
The results are presented by a) healthcare sector (hospital vs. health
center; Table 3), and b) EHR brands (EHRs used in hospitals (Table 4)
and in health centers (Table 5)).
5.1. Experiences by healthcare sector
Physicians’ responses to statements about the stability (Q1) and re-
sponsiveness of the system (Q2) were more positive than nurses’ (44% vs.
32% (p < 0.001) agreeing on Q1; 35% vs. 31% (p < 0.001) agreeing
on Q2) (Table 3). The difference was the greatest among respondents
working in hospitals (47% vs. 33% (p < 0.001) agreeing on Q1; 36% vs.
30% (p < 0.001) agreeing on Q2). The experience of documented in-
formation occasionally disappearing (Q3) was more frequent among
physicians than nurses (26% vs. 22% (p < 0.001) agreeing).
Nurses gave more positive assessments than physicians on termi-
nology (Q5, 48% vs. 42% (p < 0.001) agreeing respectively), support
for routine tasks (Q6, 39% vs. 28% (p < 0.001) agreeing) and ease of
pulling up patient information (Q8, 47% vs. 42% (p < 0.001)
agreeing). The difference was greatest among respondents working in
health centers (statements Q6, 38% vs. 24% (p < 0.001) and Q8, 46%
vs. 33% (p < 0.001)). Physicians were more positive on learnability of
the systems (Q7, 33% vs. 22% (p < 0.001) agreeing) and ease of en-
tering and documenting patient data (Q9, 36% vs. 34% (p < 0.001)
agreeing). The difference in experiences about learnability was the most
obvious in responses from hospitals (36% vs. 22% (p < .001) agreeing
on Q7).
Physicians in health centers were more satisfied than nurses with
systems’ ability to help in preventing errors with medication (49% vs.
37% (p < 0.001) agreeing) whereas the proportions were more similar
among physicians and nurses working in hospitals (37% physicians vs.
40% of nurses (p = 0.032) agreeing).
Nurses’ experiences were more positive on systems’ abilities to
support collaboration and information exchange between physicians
and nurses than physicians’ (61% vs. 53% (p < .001) agreeing). The
difference was obvious both in responses from hospitals (60% vs. 51%
(p < 0.001) agreeing) and from health centers (65% vs. 57%
(p = .001) agreeing).
5.2. Experiences from public hospitals by EHR brand
Results showed some significant differences in the responses be-
tween the professional groups using the same EHR system (Table 4).
Overall, physicians’ experiences on EHR brands ‘B’ and ‘Cho’ were more
positive compared to nurses’, especially with statements about tech-
nical quality (Q1-Q3) e.g. brand ‘B’ (Q1, 80% vs. 45% (p < 0.001)
agreeing) and ease of use (Q4-Q9) e.g. brand ‘C’ (Q9, 48% vs. 18%
(p = .003) agreeing).
5.3. Experiences from public health centers by EHR brands
While nurses’ and physicians’ responses on EHR brand Cho (used in
hospitals) differed considerably, the same was not seen among those
working in health centers (Chc) (Table 5). Concerning the three health
center EHR brands (Ahc, Chc and Ehc), the results showed similar overall
trend as the analysis by healthcare sector (presented in Table 3): Phy-
sicians’ responses to statements about technical quality (Q1-Q3) were
more generally positive than nurses’, whereas nurses’ responses on ease
of use (Q4-Q6, Q8, Q9) were more positive. Compared to brands Ahc
and Chc, the proportion of agreeing responses concerning brand Ehc
from both groups were lower, particularly on statements Q4, Q5, Q7
and Q10. For EHR brand Ahc, nurses were more positive, especially on
statements Q6 (44% vs. 25% (p < 0.001) agreeing) and Q8 (54% vs.
42% (p < 0.001) agreeing).
6. Discussion and conclusions
6.1. Main contribution
Our study is one of the first to compare nurses’ and physicians’
experiences on EHR usability on a national level by utilizing the same
validated measurement scale and questionnaire items with a large
number of respondents. Results in total and by healthcare sector
showed notable differences between nurses and physicians. Our find-
ings concur with earlier studies with reports on low level of satisfaction
[3,4,6] and usability problems related to data entry, poor system sup-
port for workflow and visual display (e.g. [3]). Moreover, our study
Table 2
Respondent characteristics.
Physicians N(%) Nurses N(%)
Number of eligible population in Finland 19 627 [15] 70 108 [41]
Sample 18 326 29 283 [16]
Number of respondents in the whole survey 4 018 3607
Healthcare sector
Hospital 1943 (64.5) 1833 (71.6)
Health center 1070 (35.5) 727 (28.4)
Total 3013 2560
Gender
Female 1975 (66.3) 2391 (94.8)
Male 1005 (33.7) 126 (5.0)
Age group
< 35 years 711 (23.7) 490 (19.4)
35–44 713 (23.8) 551 (21.8)
45–54 787 (26.2) 767 (30.4)
55–65 789 (26.3) 718 (28.4)
Experience of use of the EHR brand in
question
0–3 years 625 (20.8) 481 (19.2)
3–6 years 603 (20.1) 544 (21.8)
> 6 years 1772 (59.1) 1474 (59.0)
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Table 3
Summary of questionnaire items and differences between responses from physicians and nurses by healthcare sector (public hospital vs. health center).
Hospital Health center Total
Physician Nurse p Physician Nurse p Physician Nurse p
Technical quality
Q1 = The system is stable in terms of technical functionality
(does not crash, no downtime).
N 1940 1481 1068 659 3008 2140
Agree % 47.2 32.7 < .001 39.0 31.0 . < 001 44.3 32.1 < .001
Neither agree nor
disagree %
9.7 14.5 9.6 15.8 9.7 14.9
Disagree % 43.0 52.8 51.5 53.3 46.0 52.9
Q2 = The system responds quickly to inputs. N 1936 1487 1066 662 3002 2149
Agree % 36.4 30.4 < .001 33.2 33.7 < .001 35.3 31.4 < .001
Neither agree nor
disagree %
13.7 20.1 13.0 21.8 13.5 20.6
Disagree % 49.8 49.5 53.8 44.6 51.2 48.0
Q3 = Information entered / documented occasionally
disappears from the system.
N 1927 1470 1055 660 2982 2130
Agree % 27.1 22.0 .002 25.0 21.4 .002 26.4 21.8 < .001
Neither agree nor
disagree %
14.7 15.0 13.3 19.5 14.2 16.4
Disagree % 58.2 63.1 61.7 59.1 59.4 61.8
Ease of use
Q4 = The arrangement of the fields and functions is logical on
computer screen.
N 1934 1481 1068 658 3002 2139
Agree % 48.3 44.5 < .001 40.4 47.1 < .001 45.5 45.3 < .001
Neither agree nor
disagree %
13.3 18.8 11.5 19.6 12.7 19.0
Disagree % 38.4 36.7 48.0 33.3 41.8 35.7
Q5 = Terminology on the screen is clear and understandable (for
example titles and labels).
N 1931 1477 1063 658 2994 2135
Agree % 41.8 47.8 .001 42.9 48.5 < .001 42.2 48.0 < .001
Neither agree nor
disagree %
17.3 17.5 15.5 19.3 16.7 18.0
Disagree % 40.9 34.7 41.6 32.2 41.1 34.0
Q6 = Routine tasks can be performed in a straight forward
manner without the need for extra steps using the systems.
N 1924 1471 1068 658 2992 2129
Agree % 30.2 39.0 < .001 24.1 38.3 < .001 28.0 38.8 < .001
Neither agree nor
disagree %
9.7 14.6 7.7 14.3 9.0 14.5
Disagree % 60.1 46.4 68.3 47.4 63.0 46.7
Q7 = Learning to use the EHR system does not require a lot of
training.
N 1927 1482 1066 658 2993 2140
Agree % 35.9 21.7 < .001 27.2 21.3 .005 32.8 21.5 < .001
Neither agree nor
disagree %
15.4 16.1 10.7 14.4 13.7 15.6
Disagree % 48.7 62.3 62.1 64.3 53.5 62.9
(continued on next page)
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suggests that the differences between the professional groups vary more
by the EHR system brand in use rather than either group being gen-
erally more positive about the usability of the EHRs. Our results con-
tradict earlier studies, which have reported nurses being more satisfied
with their systems than physicians [27,28]. Previous usability surveys
have mainly focused on the viewpoint of one user group (e.g. [14,24])
or analyzed the results per clinical IT systems by compiling the re-
sponses of all professional groups (e.g. [26]). Furthermore, in several
usability evaluation studies the sample size has been small, and the
findings have limited generalizability (e.g. [27]). Importantly, in our
data, the differences between the two professional groups varied also by
usability domain.
6.2. Comparisons between nurses and physicians
6.2.1. Technical quality
As compared with nurses, physicians were more satisfied with the
technical stability of their EHRs (Q1). This was especially evident with
hospital brands B, C and E. Results on the responsiveness of the EHR
(Q2) were similar. One explanation for these differences may be that,
especially in inpatient wards, nurses are in constant interaction with the
EHR and even minor technical problems interfere their work. Moreover,
most planned downtime is at night when double documentation (paper
and EHR) is often needed especially from nurses. Similarly, differences
between the two groups in experiences on entered or documented in-
formation disappearing from the system (Q3) seemed to vary greatly by
EHR brand. Experience of disappearing information may be explained
either by poor usability i.e. user does not find documented data or in-
stability of the information systems.
6.2.2. Ease of use
Nurses experienced some aspects of ease of use better than physi-
cians – support for routine tasks (Q6), ease of obtaining information
(Q8) and terminology (Q5)– whereas physicians were more positive on
learnability (Q7) and ease of documenting data (Q9). Differences in
experiences about entering and documenting patient data (Q9) ap-
peared to depend on EHR brand instead of healthcare sector. As com-
pared with physicians, nurses using brand C in health centers and in
hospitals were less satisfied with their EHRs. The national nursing
documentation model, Finnish Care Classification (FinCC) is im-
plemented into brand C. However, it has been implemented also into
brands Aho and Eho [21] but here the results do not show significant
differences. Interestingly, physicians perceived the learnability of al-
most all EHR brands better than nurses (Q7), however, nurses’
Table 3 (continued)
Hospital Health center Total
Physician Nurse p Physician Nurse p Physician Nurse p
Q8 = It is easy to pull up necessary patient information using the
EHR system.
N 1933 1488 1067 657 3000 2145
Agree % 46.5 46.8 .002 32.6 46.1 < .001 41.6 46.6 < .001
Neither agree nor
disagree %
13.6 17.5 12.2 17.5 13.1 17.5
Disagree % 39.9 35.6 55.2 36.4 45.3 35.9
Q9 = Entering and documenting patient data is quick, easy and
smooth.
N 1918 1480 1062 656 2980 2136
Agree % 34.5 33.4 .477 39.0 35.7 < .001 36.1 34.1 < .001
Neither agree nor
disagree %
16.1 17.6 14.0 25.0 15.3 19.9
Disagree % 49.4 49.1 47.0 39.3 48.6 46.1
Benefits
Q10 = IT systems help in preventing errors and mistakes
associated with medication.
N 1916 1467 1067 656 2983 2123
Agree % 37.4 40.4 .032 49.4 37.2 < .001 41.7 39.4 .001
Neither agree nor
disagree %
17.8 19.4 12.6 21.8 16.0 20.2
Disagree % 44.7 40.2 38.1 41.0 42.3 40.5
Collaboration
Q11 = IT systems support collaboration and information
exchange between the physicians and the nurses.
N 1919 1458 1060 651 2979 2109
Agree % 50.6 59.7 < .001 57.4 65.1 .001 53.0 61.4 < .001
Neither agree nor
disagree %
20.8 20.0 22.5 15.2 21.4 18.5
Disagree % 28.6 20.2 20.1 19.7 25.6 20.1
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responses differed by EHR brand in use; a more detailed study would be
needed to analyze whether this depends on the nursing documentation
model used.
6.2.3. Benefits
One of the expected benefits of EHRs is support for improving
medication safety. Physicians are responsible for medication-related
decisions and ordering while, in Finland, nurses are responsible not
only for the medication administration process but also dispensing as
the few hospital pharmacists are typically only available during office
hours. At the time of our survey, none of the healthcare organizations
had implemented closed-loop medication administration process or
integrated alerts for inappropriate dosing. Therefore, the differences
between EHRs can be considered to reflect the impact of computerized
physician order entry (CPOE) tools, drug-drug interaction alerts, e-
prescribing and the usability of the MAR that are all fully implemented
in all hospitals. By contrast, among health center physicians the pro-
portion of physicians agreeing (statement Q10) was higher compared
with nurses. It is possible that the available tools are more suitable for
primary healthcare physicians who usually treat less acutely ill patients.
6.2.4. Collaboration
As compared with physicians, nurses were generally more satisfied
with the EHRs’ abilities to support collaboration and information ex-
change (Q11). Especially in hospitals, most EHRs have separate doc-
umentation modules for nurses and the quality of the user interfaces of
Table 4
Summary of questionnaire items and responses from public hospitals: Differences between Agree responses from physicians and nurses by EHR brands (N > 30).
Public hospital
A B C D E Total
Phy Nur Phy Nur Phy Nur Phy Nur Phy Nur Phy Nur

















Technical quality (% Agree)
Q1 The system is stable in terms of technical functionality (does not crash, no downtime).
41.7* 33.3* 79.7* 44.5* 40.4* 19.6* 43.6* 34.3* 31.8* 15.6* 47.2* 32.7*
Q2 The system responds quickly to inputs.
31.2 30.3 65.4* 32.1* 42.6 25.6 30.5* 30.2* 31.5* 19.0* 36.4* 30.4*
Q3 Information entered / documented occasionally disappears from the system.
29.0* 33.6* 19.4* 31.2* 27.7* 46.2* 26.4* 9.9* 30.7* 19.2* 27.1* 22.0*
Ease of use (% Agree)
Q4 The arrangement of the fields and functions is logical on computer screen.
43.3* 50.3* 76.1* 50.3* 59.6 40.0 44.9 43.3 27.1* 23.5* 48.3* 44.5*
Q5 Terminology on the screen is clear and understandable (for example titles and labels).
41.2* 51.5* 66.7* 51.3* 52.2 38.6 35.5* 44.6* 26.4* 36.5* 41.8* 47.8*
Q6 Routine tasks can be performed in a straight forward manner without the need for extra steps using the systems.
25.6* 42.8* 51.3* 40.4* 36.2* 28.9* 24.4* 34.9* 18.9* 32.2* 30.2* 39.0*
Q7 Learning to use the EHR system does not require a lot of training.
35.6* 20.6* 59.7* 27.7* 17.0 6.7 32.0* 22.0* 25.0* 12.3* 35.9* 21.7*
Q8 It is easy to pull up necessary patient information using the EHR system.
45.9 45.1 66.4* 50.3* 48.9 40.0 43.9* 51.0* 28.7* 31.8* 46.5* 46.8*
Q9 Entering and documenting patient data is quick, easy and smooth.
37.3 36.7 48.5 39.4 47.8* 17.8* 27.2 27.9 34.1 26.6 34.5 33,.4
Benefits (% Agree)
Q10 IT systems help in preventing errors and mistakes associated with medication.
30.6 34.6 47.5 39.2 53.2 40.9 38.8 43.1 40.3 35.2 37.4 40.4
Collaboration (% Agree)
Q11 IT systems support collaboration and information exchange between the physicians and the nurses.
49.5 58.5 61.9 59.1 68.1 52.4 47.5* 62.0* 48.8 54.2 50.6* 59.*
* p between physicians and nurses < 0.05.
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nursing documentation modules may vary (as the results by EHR brands
concerning the statement Q9 suggest) as well as the solutions for no-
ticing the nurses on orders placed by physicians.
6.2.5. Differences between EHR brands
Interestingly, some EHR brands (e.g. Bho and Cho used in hospitals)
appeared to have succeeded in supporting physician workflows, while
others (e.g. Ahc and Ehc used in health centers) were more suitable for
nurses’ needs. The common denominator for the two systems with
greatest physician satisfaction (B and C) is that, to our knowledge, they
have both been originally developed primarily by physicians.
6.3. Limitations
A comprehensive usability evaluation of EHRs is a time-consuming
and resource-intensive process due to complexities associated with
work processes, range of user groups and healthcare contexts [26].
Despite survey having several restrictions as a usability assessment
method, it is often used in evaluation studies [19] and considered
suitable for national cross-sectional monitoring studies [36]. However,
self-reported measures may lead to an inflation of the strengths of re-
lationships and common method variance. To minimize problems as-
sociated with self-reports, we used measures with good reliability used
in previous studies, including our recently validated measure of
Table 5
Summary of questionnaire items and responses from health centers: Differences between Agree responses from physicians and nurses by EHR brands (N > 30).
Public health center
A C E Total
Phy Nur Phy Nur Phy Nur Phy Nur
N= 477-481 N= 351-361 N= 87-89 N= 71-75 N= 406-413 N= 201-205 N= 1055-1068 N= 656-664
Technical quality (% Agree)
Q1 The system is stable in terms of technical functionality (does not crash, no downtime).
39.3* 34.4* 32.6* 17.8* 36.1* 27.7* 39.0* 31.0*
Q2 The system responds quickly to inputs.
33.3* 38.5* 30.3 24.3 29.2 26.9 33.2* 33.7*
Q3 Information entered / documented occasionally disappears from the system.
28.9* 19.9* 23.0 25.3 21.4* 22.0* 25.0* 21.4*
Ease of use (% Agree)
Q4 The arrangement of the fields and functions is logical on computer screen.
52.2* 56.5* 40.4 42.5 23.7* 32.5* 40.4* 47.1*
Q5 Terminology on the screen is clear and understandable (for example titles and labels).
52.0* 53.4* 46.1 51.4 27.7* 37.6* 42.9* 48.5*
Q6 Routine tasks can be performed in a straight forward manner without the need for extra steps using the systems.
24.5* 43.8* 24.7 31.5 19.4* 31.5* 24.1* 38.3*
Q7 Learning to use the EHR system does not require a lot of training.
33.5* 25.8* 24.7 23.9 17 10.9 27.2* 21.3*
Q8 It is easy to pull up necessary patient information using the EHR system.
41.6* 53.5* 32.6 36.6 19.4* 36.5* 32.6* 46.1*
Q9 Entering and documenting patient data is quick, easy and smooth.
47.6* 42.0* 41.6* 25.0* 25.5 28.6 39.0* 35.7*
Benefits (% Agree)
Q10 IT systems help in preventing errors and mistakes associated with medication.
48.0* 40.3* 56.2* 36.1* 48.2* 30.7* 49.4* 37.2*
Collaboration (% Agree)
Q11 IT systems support collaboration and information exchange between the physicians and the nurses.
60.0* 69.8* 56.2 59.7 51.6* 58.4* 57.4* 65.1*
* p between physicians and nurses < 0.05.
J. Kaipio, et al. International Journal of Medical Informatics 134 (2020) 104018
7
usability [36]. However, in order to support the user-centered devel-
opment of EHR functionalities, we recommend also using qualitative
research approach and more detailed questions for a more in-depth
view of the phenomenon. For example, our questionnaire did not in-
clude detailed statements about medication ordering and administra-
tion documentation tools either from physicians’ or nurses’ perspective.
Moreover, EHR-supported collaboration between physicians and nurses
should be assessed with more detailed questions. Furthermore, our data
does not allow scrutinizing results by working context within the hos-
pital since, in Finland, clinicians use two HIS (specialized HIS and the
“main” EHR) in operating rooms, emergency departments, or intensive
care units and our survey covered only the “main” EHR brand. More-
over, most physicians work in both outpatient polyclinics and inpatient
wards.
While the total number of respondents in both surveys can be
considered rather high, the response rates remained relatively low
particularly among nurses. However, for physicians, we carried out a
nonresponse bias assessment and the comparison with the target po-
pulation showed good representativeness of the sample [15]. The re-
presentativeness of the nurse data has been discussed previously [21]
and it has been concluded that the respondents represented well nurses
employed in hospital services and in health centers. This survey has
been conducted already twice among physicians, whereas this was the
first time among nurses which may partly explain the higher physician
response rates. Finnish Medical Association also advertised this survey
extensively. Findings of physicians being highly stressed with their in-
formation systems [2,42], may further motivate to answer surveys re-
lated to them.
6.4. Further research
Our findings highlight that development of EHRs should consider
the perspectives of the two main user groups and their working con-
texts. Future surveys should cover the various aspects of usability since
within the same EHR and context, physicians and nurses found different
areas of usability challenging. Even though the workflows of physicians
and nurses differ, EHRs should support fluent multidisciplinary in-
formation exchange and patient care.
Recent research suggests that the success of the implementation
process might strongly influence the usability and safety of an EHR
system. Ratwani et al. [8] found wide variability in task duration, clicks
and accuracy when physicians were completing basic functions across
EHR products based on given scenarios. Depending on the quality and
success of the implementation process, even the implemented EHR
products from the same vendor may differ in terms of usability and
safety. Further research should analyze the survey results from nurses
and physicians per the implemented EHR product. This information
would be useful for the vendors and implementing organizations to
support successful implementation.
In Finland, the results from the national monitoring studies are used
to follow the development and implementation of the EHR systems and
this work is supported by the national e-Health strategy by the Ministry
of Ministry of Social Affairs and Health [43]. The usability-focused
questionnaire studies will be repeated in 2020 among physicians,
nurses and, for the first time, the survey will cover also social workers’
perspectives. This will enable comparison of the results between the
years and differences between the experiences of the groups reported in
this article.
6.5. Conclusions
Usability ratings overall were low which is consistent with earlier
studies. The observed differences between nurses’ and physicians’ ex-
periences on EHR usability appear to vary more by the measured aspect
of usability, EHR brand and employment sector rather than either
professional group being more positive than other. While nurses were
more critical about learnability and stability of the systems, physicians
criticized ease of use and support for collaboration. Therefore, the
perspectives of these main user groups and their working contexts
should be considered in the development of EHR systems as well as the
requirements for usability that arise from multidisciplinary healthcare
teams.
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Summary points
What was already known on the topic?
- Usability associates with patient safety and quality of care.
- Usability problems of health information systems (HIS)
hamper the efficient use and clinical work.
- Both physicians and nurses are dissatisfied with their current
EHR systems.
What this study added to our knowledge?
- This study is one of the first to compare nurses’ and
physicians’ experiences on EHR usability on a national level.
- Results showed that experiences vary by usability aspects
measured, EHR brand and employment sector rather than
either professional group being generally more satisfied than
the other.
- The findings contradict earlier studies reporting nurses being
more satisfied with their EHR systems compared to physi-
cians.
- Development of EHR systems should consider the perspectives
of the main user groups and the contexts of healthcare work.
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